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Kilbourne/New York Medical College Archive and Catalogue of Influenza Virus Reassortants and Mutants

The study of influenza is the study of history; its viruses comprise the relics of the past, and the products of their laboratory manipulation are its artifacts

PREFACE

Over the years many people have made valuable contributions, directly or indirectly, to the research underlying the fabrication and accumulation of the viruses represented in this Archive.  Where appropriate, their contributions are acknowledged in the publications listed herein under “references”.

None has contributed more, however, than Ms Barbara A. Pokorny, who has worked with me for more than 4 decades in the laboratories of 3 different medical institutions, at Cornell, Mount Sinai, and New York Medical Colleges.  Often, her contributions have been creative as well as technical.  I know that she and I both have found special satisfaction in the knowledge that our high yielding reassortants have helped substantially in ensuring an adequate supply of influenza vaccine for the prevention of disease and death throughout the world.

INTRODUCTION

I  Origin, Scope and Limitations of the Archive

a. Origin - A personal note

My interest in the genetics of influenza viruses began in the early 1950’s when my study of the effects of corticosteroid hormones on viral replication and interference led to evidence of multiplicity reactivation when large amounts of non-infective (inactivated) influenza B virus appeared to be “reactivated” in chick embryos previously given small doses of cortisone.  Multiplicity reactivation had been described earlier for bacteriophage and depended on the complementation of damaged genes by others damaged at different loci when a high multiplicity of virus particles/host cell was inoculated. 

Fifty years later, the exact mechanism of the corticosteroid effect is not known. However, we have published evidence that the synthesis of interferon is inhibited by cortisone during influenza virus infection of the chick embryo as well as the damaging effects of influenza virus replication on the host cell. Therefore, it is not unreasonable to speculate that multiplicity reactivation and increased virus yields may depend on the demonstrable protection of the host cell from the effects of partially inactivated viral particles. 

Somewhat earlier MacFarlane Burnet and later George Hirst had demonstrated high efficiency “recombination” of influenza viruses distinguishable by a limited number of phenotypic markers.  Both concluded early on that in the case of these RNA viruses some sort of gene reassortment rather than the classical crossing over seen with DNA agents was occurring.  Indeed, this has proved to be correct with the demonstration that genetic information in influenza viruses is carried by discrete and separable RNA molecules.  Pragmatic applications were sought for the efficient reassortment of influenza virus genes in mixed infection with different strains.  In 1957 and in subsequent years of this modern “Asian” pandemic attempts to enhance the poor yields of the H2N2 strains in vaccine production by recombination were unsuccessful, including efforts in my own laboratory.

However, in 1958-59, James Murphy and I, using viral morphology as a less ambiguous marker, were able to demonstrate: “rapid (in ovo) adaptation of early passage Asian strain isolates by combination with PR8” (A/PR/8/34), a standard laboratory strain which grew regularly to high titer in chick embryos. It was not until 1971 that the first practical application of this discovery was made just after the “Hong Kong” H3N2 pandemic.  Since then, virtually all influenza vaccines have been high yield (hy) reassortants, including 29 from my laboratory, as is detailed elsewhere in these archives.

Much more important, in my view, than the obviously worth-while facilitation of vaccine production with the immediate goal of preventing illness and death, is the basic information that has often been revealed in the course of reassortment for this pragmatic purpose. This will become clear as details concerning these viruses are presented in their individual files and in their categorization summaries.

b. Scope and Limitations of the Archive

Five decades of work in my laboratories at Tulane, Cornell, Mount Sinai and New York Medical College - during a period that included 2 pandemics (in 1957 and in 1968) and two pandemic threats (in 1976 and 1997) - on a virus undergoing continual evolution, has resulted of necessity in the accumulation of a large inventory of both wild type (wt) native strains and reassortants and mutants related to their study.  On most of these viruses careful records have been kept and samples retained for further study.  Our inventory has revealed that 181 different viruses have survived their move between laboratories and are available for continued study.

Several of these viruses have been studied very thoroughly and the Archive is perhaps skewed in the over-representation of these, their progeny and related mutants.

On the other hand, many of those viruses listed have received only limited attention but present opportunities for study as future and perhaps related viruses emerge and new technological approaches are developed.

Thus, the Archive does not pretend to be a comprehensive library of 20th century influenza viruses.  One must look to the CDC, WHO, and other components of the NIAID collection for a more representative sample of strains, and even those collections contain many gaps.

I urge all investigators as they conclude their laboratory investigations, as I just have, to similarly inventory, catalogue, and create archives of their stocks so that a single repository can be found for these important relics with the objective of facilitating future investigations.

c. Accession To The Database:  The Basis Of Categorization*

* (I wish to acknowledge here the principal role of Ian Brett in the creation of the database.)

A separate file has been made for each virus, summarizing all the information available in our laboratory records and publications, and in some cases suggesting future lines of research

These individual files also contain accession numbers to arbitrarily chosen components of the database which in essence describe the profile of each virus with regard to type (A or B), subtype (H1N1, etc), whether mutant or reassortant (or both), and other properties, such as neurovirulence or use in commercial vaccines. Obviously viruses in these files are multiply categorized and can be retrieved by searches involving one or more categorical sites under numerical code designations.

As an example, on the basis or their HA and NA antigens, all H2N2 viruses, regardless of whether they are wild type, reassortant, or mutant can be retrieved as a group under category 4.  In turn, they can be subdivided as category 7, (reassortant), 8, (mutant), 9, (human – (natural isolate)), or 10, (animal or avian). As another example, members of category 8 may include viruses of any subtype. There are 20 such categories.

The location of each virus sample is given in each individual file to expedite retrieval.

Categories And Code Numbers

    code                 

1) Type A Viruses - (see under individual subtypes)
2)   Type B viruses (there are no subtypes of influenza B virus)

3) A subtype H1N1

4) A subtype H2N2

5) A subtype H3N2

6) other subtypes   (other than those found in humans, above)

7) reassortants

8) mutants

9) human viruses -  (including reassortants with wt-like HA and NA combinations).

10) animal or avian viruses

11) animal virus – human virus hybrids

12) antigenic (HA/NA) hybrids

12a)  human NA-specific antigenic hybrids (e.g. H7N2)

12b)  human HA-specific antigenic hybrid (e.g., H3N7)

13) high yield (hy) reassortants (including vaccine viruses and vaccine candidate viruses

14) mouse lung adapted

15) potentially neurovirulent in mice. (NWS or WSN ancestry)

16) vaccine candidates (hy reassortants of antigenically drifted and potentially important viruses)

17) vaccine viruses (used in commercial or clinical trial vaccines)

18) pandemic vaccine candidates (including hy reassortants and mutants) These viruses include animal strains not yet associated with epidemic disease, e.g.,  H5N1, H7N7, and a previous pandemic human subtype (H2N2) no longer epidemic  or endemic in humans.  

Glossary And Key To Abbreviations

antigenic hybrids -  refers specifically to HA/NA hybrids in which genes for the coding of these 2 surface proteins are derived from different viruses as the result of genetic reassortment.  In many such reassortants listed in this archive one or the other gene has been derived from an animal virus subtype alien to human experience, e.g., H7N7.  In this case, an H7N2 reassortant is said to be essentially “NA-specific” when used as an immunizing antigen or as a test reagent, and conversely, an H3N7 reassortant might be “HA-specific”.



genotype – for most of the viruses in this archive the “genotype” is defined indirectly by the antigenic phenotype of the virus – the HA and NA proteins.  Where further information is available – either by identification directly or indirectly of the genes for the internal or M1 proteins – it is specifically given, or the method of genotyping, e.g., PAGE, is given.

H – high yield HA mutants specifically of contemporary swine H1N1 influenza viruses related to single base changes in the HA gene.



HA – hemagglutinin, the dominant surface antigen of the influenza virion and principal mediator of immunity. Together with the NA (neuraminidase) it defines the antigenic phenotype of the virus, which in turn, classifies the influenza A viruses into subtypes.



HI – hemagglutination-inhibition test (or titer) – measures antibody to the hemagglutinin (HA) by inhibition of the binding of virus to red blood cells (RBC).



hr -  host range mutants – anomalous host system should be specified – e.g., MDBK cells.



hy – (high yield) – virus has high-yielding properties in the chick embryo as measured by hemagglutination titrations (which essentially measure total virus: infective, inactivated, and non-infective virus particles.  This phenotype is critically important for vaccine production (see “Vaccine Candidate”, below).

L – low yield HA mutants specifically of contemporary swine H1N1 influenza viruses related to single base changes in the HA gene.



ma - (mouse adapted) – virus will produce weight loss, lung lesions and/or death after intranasal (i.n.) inoculation  of mice.

N – (neurotropic) as in NWS and WSN.  Virus replicates and causes lesions in mouse brain after intracerebral (i.c.) inoculation.

NA - neuraminidase, an antigen with enzymatic function on the virion surface with an important but secondary role in the induction of immunity to influenza.

NI – neuraminidase-inhibitions test (or titer) – measures antibody directed against the neuraminidase (NA) enzyme by specific inhibition of NA enzymatic activity.

phenotype – defined principally by the HA and NA proteins, but also by biologically manifest properties of the virus such as inhibitor sensitivity, etc.

ts+ - (temperature sensitive) – applied to mutants that cannot replicate at 39(C.

vaccine candidate – a reassortant virus containing the HA and NA proteins of a virus of  potential epidemiologic importance used in the reassortment process with , A/PR/8/34 and containing the PR8 RNA 7 (M gene) that is associated with the hy phenotype.

wt – (wild type) or native virus  not yet subjected to lab manipulation (as opposed to a selected mutant or reassortant virus.) 

X series reassortants – An arbitrary numerical system of nomenclature established within the Kilbourne laboratory as a convenient method of distinguishing reassortants from wild type viruses without the need for using a cumbersome combination of the 2 parental names. The X viruses are chiefly those produced as vaccine candidates or as test reagents. In general, (but unfortunately with some exceptions) odd-numbered reassortants have the HA/NA phenotype of  the newly emergent wt parent and have acquired  the RNA 7 coding for the M gene in A/PR/8/34 virus which has been linked to the capacity of  a virus to replicate to high yield (hy) in the allantoic sac of the chick embryo.  Such hy reassortants are all provisional “vaccine candidates” for use in production, with their use being dependent on the epidemiological prevalence of the new strain.

In general, even-numbered “X” reassortants are HA/NA antigenic hybrids in which the NA is derived from the new wild type virus and the HA (“carrier”) from an animal virus such as H7N7, e.g., H7N2, or X-22. The reverse HA-specific hybrid H3N7 is often identified as X-22(R).  In the individual virus files the specific antigenic composition is given, in any case. (The hy reassortants similar in phenotype to wt virus would be odd numbered, e.g., X-21).

Antisera

This archive contains 224 antisera including antisera to many of the viruses listed and available for study. It contains, also, antisera to viruses no longer in our possession or found to be non-viable that are not listed in the Archive. Some of the properties of the antisera bearing F designations can be inferred by reference to the file (F) numbers of the immunizing viruses.  For example, antiserum to an antigenically hybrid virus will also be hybrid with respect to its ability to recognize either HA or NA antigens of either of the two parental viruses.

Virtually all the antisera listed were produced by intravenous injection of New Zealand rabbits with virus in the form (usually) of gradient purified allantoic fluid virus or (less frequently) semi-purified allantoic fluid from chick embryos. These sera are “hyper-immune” in the sense that they represent secondary response antisera to a second (boosting) i.v. injection of virus administered approximately 40 days after the initial priming dose of virus. The sera listed here are final bleedings obtained 47-61 days after initial priming injections and 7 to 14 days after boost.  They are polyclonal and polyvalent in the sense that they are reactive with both HA and NA envelope antigens of the virus.  Those made to viral HA/NA antigenic hybrids can be used as HA or NA-specific reagents when immunization has been carried out with antigenically hybrid reassortant viruses in which either the HA or NA antigen is alien to human experience and therefore not significantly cross-reactive in tests in which response to one or the other antigens is measured in subjects previously primed to both by natural infection or vaccination.
Website
Because of the large number of specimens catalogued and stored in the present (Kilbourne/New York Medical College) Archive, and because the NIAID Archive in its entirety is being revised, a temporary website for access to the reassortant viruses is being made available in the interim as of the present date (April, 2003).

The site can be accessed at http://www.flu-archive.org/search
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Influenza A Viruses (Code 1)

See under Subtype Categories (Codes 3-6)

Influenza B Viruses (Code 2)

Virus Name                                                                              File Number

HA B/Mass./1/71 – NA B/Lee/40                                                    F59

BX-1 (B/Lee/40-B/HK/5/72)                                                            F29    












H1N1 Viruses (Code 3)

Virus Name
File Number

A/Duck/Alberta/35/76 non-L, non-H H1N1 (swine-like)
F2

A/New Jersey/10/76 (H) H1N1 (Human)
F4

A/New Jersey/10/76 (L) H1N1 (Human)
F5

A/New Jersey/10/76 Hx H1N1 (Human)
F6

A/New Jersey/11/76 (H) H1N1 (Human)
F7

A/New Jersey/11/76 (L) (Human)
F8

A/New Jersey/11/76 H1N1 (Human wt)
F9

A/New Jersey/11/76 Swine hy derived from infection with (L) 
F10

A/Swine/115 H H1N1 (Animal)
F14

A/Swine/115 L H1N1 (Animal)
F15

A/Swine/Iowa/15/30 (S-15) H1N1 (Animal)
F16

A/Swine/Memphis/4/82 (H) H1N1 (human isolate)
F17

A/Swine/Memphis/4/82 (L) H1N1 (human isolate)
F18

A/Swine/Nevada/101/82 (H) H1N1 (Animal)
F19

A/Swine/Nevada/101/82 (L) H1N1 (Animal)
F20

A/Swine/Wisconsin/3523/88 H1N1 (Human wt isolate)
F21

A/Swine/Wisconsin/56/76 (H) H1N1 (Animal)
F22

A/Swine/Wisconsin/56/76 (L) H1N1 (Animal)
F23

A/Turkey/Kansas/4880/80 (H) H1N1 (Avian)
F24

A/Turkey/Kansas/4880/80 (L) H1N1 (Animal)
F25

A/Turkey/Kansas/4880/80 (wt) H1N1 (Avian)
F26

A/Ty/Ks/4880/80 (H-)-X-31
F27

H1(A/WS/33)N1(A/New Jersey/11/76)
F35

NWS R7
F61

NWS t8 (H1N1)
F62

NWS-F(R12)
F64

Ts 61s (WSN mutant) (H1N1)
F65

WSN M- (ts51)
F66

WSN M- Revertant
F67
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Virus Name
File Number

WSN ts+ (wt clone) H1N1
F68

X-113
F76

X-127
F91

X-133
F95

X-139
F98

X-53
F128

X-53 (CL)
F129

X-53 (CL) Lp H1N1
F130

X-53 (CL)-PR8(2) H2P4 (L)
F133

X-53 (CL)-PR8(2) P4T
F134

X-53 (CL)-PR8(2) P4T Recloned 2
F135

X-53 (CL)-PR8(2) T
F136

X-53 pMp (H1N1)
F137

X-53a
F139

X-53a (CL)
F140

X-53a (CL)-PR8(H)
F142

X-55
F145

X-65
F149

X-67
F150

X-71
F154

X-75
F159

X-81
F163

X-81a
F164

X-83
F165
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H2N2 Viruses (Code 4)
Virus Name
File Number

A/Rockefeller Institute/5/57
F11

H2N2 Korea/426/68
F38

X-135
F96

X-26
F103

H3N2 Viruses (Code 5)
Virus Name
File Number

A/Ann Arbor/3/93
F1

A/Sichuan/60/89 NA-
F12

A/Sichuan/60/89 NA+
F13

HY Mutant 1(A/Parana/3/85)
F60

X-101
F69

X-103
F70

X-105
F71

X-107
F72

X-109
F73

X-111
F75

X-115
F77

X-117
F78

X-119
F81

X-121
F83

X-123
F85

X-123a
F86

X-125
F88

X-129
F94

X-137
F97

X-141
F99

X-143
F100

X-145
F101

X-31
F108

X-35(CEF)
F111

X-36
F112

X-37
F113

X-37a
F114

X-41
F118

X-43
F120
Virus Name
File Number

X-45
F121

X-47
F123

X-49
F126

X-51
F127

X-57
F147

X-61
F148

X-73
F156

X-79
F161

X-85
F167

X-87
F168

X-89
F170

X-91
F172

X-97
F175

X-99
F176

X-99 I- (H3N2)
F177

X-99a
F178

X-99b
F179

X-99c
F180
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Other Subtype Viruses (Code 6)
Virus Name
File Number

A/Duck/Singapore/645/97 (wt)
F181

A/Duck/Singapore/645/97 hy mutant H5N3
F3

A/Ty/Ks/4880/80 (L)-X-31
F28

H7(A/Equi/Prague/1/56)N7(A/Equi/Prague/1/56)(hy)
F58

Reassortant Viruses (Code 7)
Virus Name
File Number

A/Ann Arbor/3/93
F1

A/Sichuan/60/89 NA-
F12

A/Sichuan/60/89 NA+
F13

A/Ty/Ks/4880/80 (H-)-X-31
F27

A/Ty/Ks/4880/80 (L)-X-31
F28

BX-1(B/Lee/40-B/HK/5/72)
F29

H1(A/Chile/1/83)N7(A/Equi/Prague/1/56)
F30

H1(A/India/6263/80)N2(A/Aichi/2/68)
F31

H1(A/NWS/34)N2(A/Beijing/353/89)
F32

H1(A/Puerto Rico/8/34)N2(A/Sydney/5/97)
F33

H1(A/Texas/36/91)N7(A/Equi/Prague/1/56)
F34

H1(A/WS/33)N1(A/New Jersey/11/76)
F35

H1(Swine/Cambridge)N7(A/Equi/Prague/1/56)
F36

H1(Swine/New Jersey/11/76)N1(A/Puerto Rico/8/34)
F37

H2N2 Korea/426/68
F38

H3(A/Beijing/353/89)N1(A/Puerto Rico/8/34)
F39

H3(A/England/42/72)N7(A/Equi/Prague/1/56)
F40

H3(A/Guangdong/39/89)N2(A/Aichi/2/68)
F41

H3(A/Leningrad/549/80)N1(A/Puerto Rico/8/34)
F42

H3(A/Panama/2007/99)N1(A/Puerto Rico/8/34)
F43

H3(A/Port Chalmers/1/73)N7(A/Equi/Prague/1/56)
F44

H3(A/Shanghai/11/87)N1(A/Puerto Rico/8/34)
F45

H3(A/Texas/1/77)N1(A/Puerto Rico/8/34)
F46

H3(A/Victoria/3/75)N1(A/Puerto Rico/8/34)
F47

H3(Equi/Milan/2/63)N1(A/Puerto Rico/8/34)
F48

H3(Equi/Milan/2/63)N2(A/Texas/13/68)
F49

H3(Ulan Ude/01/2001)N1(A/Puerto Rico/8/34)
F50

H3[X-61(A/Texas/1/77)]N1(A/Puerto Rico/8/34)
F51

H6(A/Turkey/Mass/75)N1(A/Puerto Rico/8/34)
F52
Virus Name
File Number

H6(A/Turkey/Mass/75)N1(A/Texas/36/91)
F53

H6(A/Turkey/Mass/75)N1(Cambridge/46)
F54

H6(A/Turkey/Mass/75)N2(A/Philippines/2/82)
F55

H7(A/Equi/Prague/1/56)N1(A/Puerto Rico/8/34)
F56

H7(A/Equi/Prague/1/56)N1(A/Swine/Cambridge/39)
F57

H7(A/Equi/Prague/1/56)N7(A/Equi/Prague/1/56)(hy)
F58

HB(B/Mass/1/71)NB(B/Lee/40)
F59

NWS R7
F61

NWS t8 (H1N1)
F62

NWS-F
F63

NWS-F(R12)
F64

Ts 61s (WSN mutant) (H1N1)
F65

X-101
F69

X-103
F70

X-105
F71

X-107
F72

X-109
F73

X-110
F74

X-111
F75

X-113
F76

X-115
F77

X-117
F78

X-118a
F79

X-118b
F80

X-119
F81

X-12
F82

X-121
F83

X-122
F84

X-123
F85

X-123a
F86

X-124E
F87
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Virus Name
File Number

X-125
F88

X-126
F89

X-126R
F90

X-127
F91

X-128
F92

X-128R
F93

X-129
F94

X-133
F95

X-135
F96

X-137
F97

X-139
F98

X-141
F99

X-143
F100

X-145
F101

X-15(HK)
F102

X-26
F103

X-27
F104

X-29
F105

X-29L H1N2
F106

X-29LT H1N2
F107

X-31
F108

X-32
F109

X-33
F110

X-35(CEF)
F111

X-36
F112

X-37
F113

X-37a
F114

X-38
F115

X-38a
F116

X-38R
F117

X-41
F118
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Virus Name
File Number

X-42
F119

X-43
F120

X-45
F121

X-46
F122

X-47
F123

X-48
F124

X-48R
F125

X-49
F126

X-51
F127

X-53
F128

X-53 (CL)
F129

X-53 (CL) Lp H1N1
F130

X-53 (CL) PR8
F131

X-53 (CL) PR8 "H" (H1N1)
F132

X-53 (CL)-PR8(2) H2P4 (L)
F133

X-53 (CL)-PR8(2) P4T
F134

X-53 (CL)-PR8(2) P4T Recloned 2
F135

X-53 (CL)-PR8(2) T
F136

X-53 pMp (H1N1)
F137

X-53(CL)-2 36 control L
F138

X-53a
F139

X-53a (CL)
F140

X-53a (CL) PR8
F141

X-53a (CL)-PR8(H)
F142

X-54
F143

X-54a
F144

X-55
F145

X-56
F146

X-57
F147

X-61
F148

X-65
F149
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Virus Name
File Number

X-67
F150

X-68
F151

X-7
F152

X-7(F1)L
F153

X-71
F154

X-72
F155

X-73
F156

X-74
F157

X-74a
F158

X-75
F159

X-78
F160

X-79
F161

X-80R
F162

X-81
F163

X-81a
F164

X-83
F165

X-84
F166

X-85
F167

X-87
F168

X-88
F169

X-89
F170

X-9
F171

X-91
F172

X-92
F173

X-94
F174

X-97
F175

X-99
F176

X-99 I- (H3N2)
F177

X-99a
F178

X-99b
F179

X-99c
F180
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Mutant Viruses (Code 8)
Virus Name
File Number

A/Duck/Alberta/35/76 non-L, non-H H1N1 (swine-like)
F2

A/Duck/Singapore/645/97 (wt)
F181

A/Duck/Singapore/645/97 hy mutant H5N3
F3

A/New Jersey/10/76 (H) H1N1 (Human)
F4

A/New Jersey/10/76 (L) H1N1 (Human)
F5

A/New Jersey/10/76 Hx H1N1 (Human)
F6

A/New Jersey/11/76 (H) H1N1 (Human)
F7

A/New Jersey/11/76 (L) (Human)
F8

A/New Jersey/11/76 Swine hy derived from infection with (L) 
F10

mutant

A/Sichuan/60/89 NA-
F12

A/Sichuan/60/89 NA+
F13

A/Swine/115 H H1N1 (Animal)
F14

A/Swine/115 L H1N1 (Animal)
F15

A/Swine/Memphis/4/82 (H) H1N1 (human isolate)
F17

A/Swine/Memphis/4/82 (L) H1N1 (human isolate)
F18

A/Swine/Nevada/101/82 (H) H1N1 (Animal)
F19

A/Swine/Nevada/101/82 (L) H1N1 (Animal)
F20

A/Swine/Wisconsin/56/76 (H) H1N1 (Animal)
F22

A/Swine/Wisconsin/56/76 (L) H1N1 (Animal)
F23

A/Turkey/Kansas/4880/80 (H) H1N1 (Avian)
F24

A/Turkey/Kansas/4880/80 (L) H1N1 (Animal)
F25

A/Turkey/Kansas/4880/80 (wt) H1N1 (Avian)
F26

HY Mutant 1(A/Parana/3/85)
F60

NWS R7
F61

NWS t8 (H1N1)
F62

Ts 61s (WSN mutant) (H1N1)
F65

WSN M- (ts51)
F66

WSN M- Revertant
F67

WSN ts+ (wt clone) H1N1
F68
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Virus Name
File Number

X-53 (CL)
F129

X-53 (CL) Lp H1N1
F130

X-53 (CL) PR8 "H" (H1N1)
F132

X-53 (CL)-PR8(2) H2P4 (L)
F133

X-53 (CL)-PR8(2) P4T
F134

X-53 (CL)-PR8(2) P4T Recloned 2
F135

X-53 (CL)-PR8(2) T
F136

X-53 pMp (H1N1)
F137

X-53(CL)-2 36 control L
F138

X-53a (CL)
F140

X-53a (CL)-PR8(H)
F142
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Human Viruses (Code 9)
Virus Name
File Number

A/New Jersey/10/76 (H) H1N1 (Human)
F4

A/New Jersey/10/76 (L) H1N1 (Human)
F5

A/New Jersey/10/76 Hx H1N1 (Human)
F6

A/New Jersey/11/76 (H) H1N1 (Human)
F7

A/New Jersey/11/76 (L) (Human)
F8

A/New Jersey/11/76 H1N1 (Human wt)
F9

A/Rockefeller Institute/5/57
F11

A/Swine/Memphis/4/82 (H) H1N1 (human isolate)
F17

A/Swine/Memphis/4/82 (L) H1N1 (human isolate)
F18

A/Swine/Wisconsin/3523/88 H1N1 (Human wt isolate)
F21

HB(B/Mass/1/71)NB(B/Lee/40)
F59

HY Mutant 1(A/Parana/3/85)
F60

WSN ts+ (wt clone) H1N1
F68

Animal or Avian Viruses (Code 10)
Virus Name
File Number

A/Duck/Alberta/35/76 non-L, non-H H1N1 (swine-like)
F2

A/Duck/Singapore/645/97 (wt)
F181

A/Duck/Singapore/645/97 hy mutant H5N3
F3

A/New Jersey/11/76 Swine hy derived from infection with (L) 
F10

mutant

A/Swine/115 H H1N1 (Animal)
F14

A/Swine/115 L H1N1 (Animal)
F15

A/Swine/Iowa/15/30 (S-15) H1N1 (Animal)
F16

A/Swine/Nevada/101/82 (H) H1N1 (Animal)
F19

A/Swine/Nevada/101/82 (L) H1N1 (Animal)
F20

A/Swine/Wisconsin/56/76 (H) H1N1 (Animal)
F22

A/Swine/Wisconsin/56/76 (L) H1N1 (Animal)
F23

A/Turkey/Kansas/4880/80 (H) H1N1 (Avian)
F24

A/Turkey/Kansas/4880/80 (L) H1N1 (Animal)
F25

A/Turkey/Kansas/4880/80 (wt) H1N1 (Avian)
F26

H7(A/Equi/Prague/1/56)N7(A/Equi/Prague/1/56)(hy)
F58

X-55
F145

X-56
F146

Animal/Human Antigenic Hybrid Viruses (Code 11)

Virus Name
File Number

A/Ty/Ks/4880/80 (H-)-X-31
F27

H1(A/Chile/1/83)N7(A/Equi/Prague/1/56)
F30

H1(A/Texas/36/91)N7(A/Equi/Prague/1/56)
F34

H1(Swine/Cambridge)N7(A/Equi/Prague/1/56)
F36

H3(A/England/42/72)N7(A/Equi/Prague/1/56)
F40

H3(A/Port Chalmers/1/73)N7(A/Equi/Prague/1/56)
F44

H3(Equi/Milan/2/63)N1(A/Puerto Rico/8/34)
F48

H3(Equi/Milan/2/63)N2(A/Texas/13/68)
F49

H6(A/Turkey/Mass/75)N1(A/Puerto Rico/8/34)
F52

H6(A/Turkey/Mass/75)N1(A/Texas/36/91)
F53

H6(A/Turkey/Mass/75)N1(Cambridge/46)
F54

H6(A/Turkey/Mass/75)N2(A/Philippines/2/82)
F55

H7(A/Equi/Prague/1/56)N1(A/Puerto Rico/8/34)
F56

X-110
F74

X-118a
F79

X-118b
F80

X-122
F84

X-124E
F87

X-126
F89

X-126R
F90

X-128
F92

X-15(HK)
F102

X-32
F109

X-33
F110

X-38
F115

X-38a
F116

X-38R
F117

X-42
F119

X-46
F122
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Virus Name
File Number

X-48
F124

X-48R
F125

X-54
F143

X-55
F145

X-68
F151

X-72
F155

X-74
F157

X-74a
F158

X-78
F160

X-80R
F162

X-84
F166

X-88
F169

X-92
F173

X-94
F174
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Antigenic (HA/NA) Hybrid Viruses (Code 12)
Virus Name
File Number

A/Ty/Ks/4880/80 (H-)-X-31
F27

BX-1(B/Lee/40-B/HK/5/72)
F29

H1(A/Chile/1/83)N7(A/Equi/Prague/1/56)
F30

H1(A/India/6263/80)N2(A/Aichi/2/68)
F31

H1(A/NWS/34)N2(A/Beijing/353/89)
F32

H1(A/Puerto Rico/8/34)N2(A/Sydney/5/97)
F33

H1(A/Texas/36/91)N7(A/Equi/Prague/1/56)
F34

H1(A/WS/33)N1(A/New Jersey/11/76)
F35

H1(Swine/Cambridge)N7(A/Equi/Prague/1/56)
F36

H1(Swine/New Jersey/11/76)N1(A/Puerto Rico/8/34)
F37

H3(A/Beijing/353/89)N1(A/Puerto Rico/8/34)
F39

H3(A/Guangdong/39/89)N2(A/Aichi/2/68)
F41

H3(A/Leningrad/549/80)N1(A/Puerto Rico/8/34)
F42

H3(A/Panama/2007/99)N1(A/Puerto Rico/8/34)
F43

H3(A/Shanghai/11/87)N1(A/Puerto Rico/8/34)
F45

H3(A/Texas/1/77)N1(A/Puerto Rico/8/34)
F46

H3(A/Victoria/3/75)N1(A/Puerto Rico/8/34)
F47

H3(Equi/Milan/2/63)N1(A/Puerto Rico/8/34)
F48

H3(Ulan Ude/01/2001)N1(A/Puerto Rico/8/34)
F50

H3[X-61(A/Texas/1/77)]N1(A/Puerto Rico/8/34)
F51

H6(A/Turkey/Mass/75)N1(A/Puerto Rico/8/34)
F52

H6(A/Turkey/Mass/75)N1(A/Texas/36/91)
F53

H6(A/Turkey/Mass/75)N1(Cambridge/46)
F54

H6(A/Turkey/Mass/75)N2(A/Philippines/2/82)
F55

H7(A/Equi/Prague/1/56)N1(A/Puerto Rico/8/34)
F56

H7(A/Equi/Prague/1/56)N1(A/Swine/Cambridge/39)
F57

H7(A/Equi/Prague/1/56)N7(A/Equi/Prague/1/56)(hy)
F58

HB(B/Mass/1/71)NB(B/Lee/40)
F59

NWS-F
F63
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Virus Name
File Number

X-110
F74

X-118a
F79

X-118b
F80

X-12
F82

X-122
F84

X-124E
F87

X-126
F89

X-126R
F90

X-128
F92

X-128R
F93

X-15(HK)
F102

X-27
F104

X-29
F105

X-29L H1N2
F106

X-29LT H1N2
F107

X-32
F109

X-33
F110

X-38
F115

X-38a
F116

X-38R
F117

X-42
F119

X-46
F122

X-48
F124

X-48R
F125

X-53 (CL) Lp H1N1
F130

X-53 (CL) PR8
F131

X-53 (CL) PR8 "H" (H1N1)
F132

X-53 (CL)-PR8(2) H2P4 (L)
F133

X-53 (CL)-PR8(2) P4T
F134

X-53 (CL)-PR8(2) P4T Recloned 2
F135

X-53 (CL)-PR8(2) T
F136
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File Number

X-53(CL)-2 36 control L
F138

X-53a (CL) PR8
F141

X-53a (CL)-PR8(H)
F142

X-54
F143

X-54a
F144

X-56
F146

X-65
F149

X-68
F151

X-7
F152

X-7(F1)L
F153

X-72
F155

X-74
F157

X-74a
F158

X-78
F160

X-80R
F162

X-84
F166

X-88
F169

X-9
F171

X-92
F173

X-94
F174

X-99b
F179
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Human NA-Specific Viruses (Code 12a)
Virus Name
File Number

H3(Equi/Milan/2/63)N2(A/Texas/13/68)
F49

H6(A/Turkey/Mass/75)N1(A/Puerto Rico/8/34)
F52

H6(A/Turkey/Mass/75)N1(A/Texas/36/91)
F53

H6(A/Turkey/Mass/75)N1(Cambridge/46)
F54

H6(A/Turkey/Mass/75)N2(A/Philippines/2/82)
F55

H7(A/Equi/Prague/1/56)N1(A/Puerto Rico/8/34)
F56

X-110
F74

X-118a
F79

X-118b
F80

X-12
F82

X-122
F84

X-124E
F87

X-126
F89

X-128
F92

X-15(HK)
F102

X-32
F109

X-33
F110

X-42
F119

X-46
F122

X-48
F124

X-54
F143

X-68
F151

X-72
F155

X-74
F157

X-74a
F158

X-78
F160

X-84
F166

X-88
F169

X-92
F173
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File Number

X-94
F174
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Human HA-Specific Viruses (Code 12b)
Virus Name
File Number

H1(A/Chile/1/83)N7(A/Equi/Prague/1/56)
F30

H1(A/Texas/36/91)N7(A/Equi/Prague/1/56)
F34

H1(Swine/Cambridge)N7(A/Equi/Prague/1/56)
F36

H3(A/Beijing/353/89)N1(A/Puerto Rico/8/34)
F39

H3(A/England/42/72)N7(A/Equi/Prague/1/56)
F40

H3(A/Leningrad/549/80)N1(A/Puerto Rico/8/34)
F42

H3(A/Panama/2007/99)N1(A/Puerto Rico/8/34)
F43

H3(A/Port Chalmers/1/73)N7(A/Equi/Prague/1/56)
F44

H3(A/Shanghai/11/87)N1(A/Puerto Rico/8/34)
F45

H3(A/Texas/1/77)N1(A/Puerto Rico/8/34)
F46

H3(A/Victoria/3/75)N1(A/Puerto Rico/8/34)
F47

H3(Ulan Ude/01/2001)N1(A/Puerto Rico/8/34)
F50

H3[X-61(A/Texas/1/77)]N1(A/Puerto Rico/8/34)
F51

X-126R
F90

X-128R
F93

X-38R
F117

X-48R
F125

X-53 (CL) PR8
F131

X-80R
F162

High Yield Reassortant Viruses (Code 13)
Virus Name
File Number

A/Ann Arbor/3/93
F1

A/Ty/Ks/4880/80 (H-)-X-31
F27

A/Ty/Ks/4880/80 (L)-X-31
F28

H2N2 Korea/426/68
F38

H3(A/Guangdong/39/89)N2(A/Aichi/2/68)
F41

H7(A/Equi/Prague/1/56)N7(A/Equi/Prague/1/56)(hy)
F58

X-101
F69

X-103
F70

X-105
F71

X-107
F72

X-109
F73

X-111
F75

X-113
F76

X-115
F77

X-117
F78

X-119
F81

X-121
F83

X-123
F85

X-123a
F86

X-125
F88

X-127
F91

X-129
F94

X-133
F95

X-135
F96

X-137
F97

X-139
F98

X-141
F99

X-143
F100

X-145
F101
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File Number

X-31
F108

X-35(CEF)
F111

X-36
F112

X-37
F113

X-37a
F114

X-41
F118

X-43
F120

X-45
F121

X-47
F123

X-49
F126

X-51
F127

X-53
F128

X-53 (CL) PR8
F131

X-53 (CL)-PR8(2) H2P4 (L)
F133

X-53a
F139

X-53a (CL)
F140

X-53a (CL) PR8
F141

X-57
F147

X-61
F148

X-67
F150

X-71
F154

X-73
F156

X-74a
F158

X-75
F159

X-79
F161

X-81
F163

X-81a
F164

X-83
F165

X-85
F167

X-87
F168

X-89
F170
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X-91
F172

X-97
F175

X-99
F176

X-99 I- (H3N2)
F177

X-99a
F178

X-99c
F180
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Mouse Lung Adapted Viruses (Code 14)
Virus Name
File Number

X-117
F78

X-118b
F80

X-123a
F86

X-124E
F87

X-125
F88

X-31
F108

Potentially Neurovirulent Viruses (Code 15)
Virus Name
File Number

NWS R7
F61

NWS t8 (H1N1)
F62

NWS-F
F63

NWS-F(R12)
F64

Ts 61s (WSN mutant) (H1N1)
F65

WSN M- (ts51)
F66

WSN M- Revertant
F67

WSN ts+ (wt clone) H1N1
F68
* As mutants of A/WS/33, the original human influenza virus, nomenclature of the NWS and WSN mutants does not usually require the insertion of a date. If a date is given, preferably it should be, A/NWS/33, but usage is inconsistent on this point and sometimes A/NWS/34, or A/WS/34 is given.


Vaccine Candidate Viruses (Code 16)
Virus Name
File Number

A/Ann Arbor/3/93
F1

H3(A/Guangdong/39/89)N2(A/Aichi/2/68)
F41

H7(A/Equi/Prague/1/56)N7(A/Equi/Prague/1/56)(hy)
F58

X-101
F69

X-103
F70

X-105
F71

X-107
F72

X-111
F75

X-115
F77

X-119
F81

X-123
F85

X-123a
F86

X-125
F88

X-129
F94

X-133
F95

X-135
F96

X-137
F97

X-139
F98

X-141
F99

X-143
F100

X-145
F101

X-36
F112

X-43
F120

X-49
F126

X-51
F127

X-57
F147

X-75
F159

X-81
F163

X-81a
F164
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X-85
F167

X-89
F170

X-99 I- (H3N2)
F177

X-99a
F178

X-99b
F179
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Vaccine Viruses (Code 17)
Virus Name
File Number

H3(A/Port Chalmers/1/73)N7(A/Equi/Prague/1/56)
F44

X-109
F73

X-113
F76

X-117
F78

X-118a
F79

X-121
F83

X-127
F91

X-31
F108

X-32
F109

X-37
F113

X-37a
F114

X-38
F115

X-38a
F116

X-41
F118

X-42
F119

X-45
F121

X-47
F123

X-53
F128

X-53a
F139

X-61
F148

X-67
F150

X-71
F154

X-73
F156

X-79
F161

X-83
F165

X-87
F168

X-91
F172

X-97
F175

X-99
F176

Pandemic Vaccine Candidate Viruses (Code 18)

Virus Name
File Number

A/Duck/Singapore/645/97 hy mutant H5N3
F3

H2N2 Korea/426/68
F38

H7(A/Equi/Prague/1/56)N7(A/Equi/Prague/1/56)(hy)
F58

X-135
F96
